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(Hudibras and Ralph.) 


HUDIBRAS.—Ne. I. 


Asout twenty years ago, two barristers of the 
circuit, one of w now occupies a high judicial 
situation, after haying dined with the judges and the 
rest of their professional brethren, strolled a mile or 
two out of the country-towa to enjoy the repose and 
quiet of the calm summer's evening after the turmoil 
of the day’s exertions. On their return they were 
overtaken by a labouring man, to whom they made a 
ing rentark on the fineness of the evening, to which 
e replied, “ Yes, sirs, 
“ The moon pulls off ber veil of light 

That hides her face by day from sight 

(Mysterious veil, of brightness made, 

That’s both her lustre and ber shade), 

And in the Janthorn of the night 

With shining horns hangs out her light.” 
“ Hey-day!” said one, “ you quote Hudibras! Pray 
do you know any more of it?” ‘ Yes, sir,” replied 
the man; “ I have but few books, and Hudibras is the 
one I most admire. I know it all by heart.” His 


No. 756. 





assertion was tested in repeated recitations of 
not the most familiar. He was the man of one book. 
Such a knowledge of Hudibras, however, indeed 
any real knowledge, is extremely rare. There is 
bably no author who is so popular and so little under- 
stood. His couplets form apophthegms which are in 
every one’s mouth, yet not one in a thousand has 
attempted to read his great poem, nor probably one in 
five hundred, even cf those, who have gone through and 
attained a comprehension of the purpose of the whole. 
By the many it is considered a coarse though powerful 
satire, a low invective against the anthor’s political op 
nents, written in a burlesque doggrel style. A vealey 
takes up the poem for the first time: he finds the style 
quaint; the r droll and ingenious, though irre- 
gulag; the rhythm faulty, with the occasional use of 
a word or an image not now to be mentioned “ to ears 
= ?” that there is little or no story, the adventures 
udicrous, the characters grotesque and sepeepty in- 
congruous ; that the wit is so profuse as to dazzle, and 
so allusive as to require more previous study of the’ 
most diseursive kind than men usually for its 
due comprehension ; and that the dialogues are long-' 


Vou. XHL—C 








10 THE PENNY 


winded, and so involved as to require great attention 
to follow. The book is laid down, not again to be 
taken up, except again by accident, and this is called 
having read Hudibras. Even the taking it up fora 
first time is done generally rather in deference to the 
great arbiters of literary fame, not only.of our own, 
but of foreign nations, than from a liking for the task : 
a man of any education must not be entirely ignorant 
of Hudibras. By the great vulgar and the small, from 
Pepys, who bought the work because he was told it 
was witty, though he could not find it out, to the de- 
vourers of the outpourings of the Minerva Press, 
Hudibras is quoted and praised, in utter ignorance of 
its true worth. 

But it has not been only by superficial readers 
that Hudibras has been misconstrued, as at least we 
humbly presume to think. By his critics and his 
industrious editor Dr. Zachary Grey it has been un- 
hesitatingly assumed to be a mere attack and bitter 
satire on the Puritan party, and its author has been 
blamed or defended for embodying the character of 
one of his early patrons, Sir Samuel Luke, or Sir 
Henry Rosewell, in that of Hudibras; and Ralph, and 
Talgol, and Crowdero, and Trulla, are all traced to 
supposed individual originals. We believe all the 
labour thus employed to have been wholly thrown 
away. Butler’s mind was far too large and creative to 
reduce him to the necessity of borrowing or copying 
any particular person, nor do any of his characters 
bear such marks of individuality as to induce us to 
suppose them drawn from living originals. Any 
wooden-legged fiddler might have sat for Crowdero, 
as any ‘sporting butcher,’ as we should now say, 
might have st for Talgol ; and even in Sidrophel, 
who is certainly the best identified as Lilly, there is 
no personality, nothing unfitting for a conjuror of even 
the present day: nothing but the words or acts that 
might characterise a class. Butler was no doubt a 
royalist and a Church-of-England man; in Hudibras 
and Ralph he has no doubt embodied the Presbyterian 
* and Independent parties; but though his subject was 
thus rendered local and transitory, the wide grasp of his 
intellect, the justness and erp | of his general 
views, have rendered the satire he applied to them ap- 
plicable to folly, meanness, selfishness, hypocrisy, con- 
ceitedness, scholastic pedantry — to, in fact, all the worst 
rank growth of the human mind, through all time and 
in all situations. It is this that has made him so pro- 
verbial. His couplets, with the terseness and sting of 
epigrams, are found to fit now as well as they did then; 
but he heaps them one over the other in boundless pro- 
fusion, while we, his borrowers, find one sufficient for 
most of our purposes. 

Nor is it to be taken for granted that Butler was the 
indiscriminating satirist of what was then called the 
Puritan party. It is true that, passing from one ex- 
treme to the other, from the pomp and imposing cere- 
mony of the old Roman Catholic church, the Puritans 
had been gradually approximating to the coldest, 
barest, and most unimaginative utilitarianism; and 
Butler felt, like Githe, that “ it is the beautiful which 
needs encouragement, for all require it, and but few 
can create it;” and he therefore attacked unsparingly 
these defects of their general character: but he has 
shown himself by no means unaware of the follies of 
their opponents, and has dwelt chiefly on those matters 
of dissent or dispute depending on form or mere meta- 
physical abstraction, rather than on any of those more 
materia] subjects of discussion on which he knew there 
was abundant room to differ conscientiously. 

In a few papers on this great poem we shall en- 
deavour to establish some of these points; whilst the 
vast variety of allusions to and descriptions of the 
manners, tastes, customs, and doctrines of the day will 
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afford opportunities of mutually elucidating passages 
of the m and the history of "the times, while they 
will be further adorned with pictorial illustrations frum 
the pencil of Harvey and the graver of Jackson. We 
shall thus, we trust, though our extracts must neces- 
sarily be concise, awaken attention to a proper appre- 
ciation of the true beauties of this extraordinary poem. 
Butler opens his poem with a rapid sketch of the 
state of society— . 
“ When civil dudgeon first grew high, 
And men fell out they knew not why, 
* x we ok ~ - ° 
And pulpit, drum ecclesiastic, 
Was beat with fist instead of a stick ;” 


proceeds to describe his hero, who embodies charac- 
teristics far too multifarious to suit any individual, but 
exactly fitting the various modifications of the party ; 
—endowing him with wit and scholastic subtlety suffi- 
cient to endow a college, yet holding him up to the 
most unsparing ridicule for their misapplication : 
“ A wight he was, whose very sight would 

Entitle him, Mirror of Knighthood ; 

That never bow’d his stubborn knee 

To any thing but chivalry ; 

Nor put up blow, but that which laid 

Right worshipful on shoulder-blade.”’ 

The adoption of aristocratic distinctions, and the 
steruness and . ey pride of the party, are here dis- 
tinctly depicted. Of bis mental qualifications, the de- 
tails occupy one hundred andseventy lines, attributing 
to him a t the pedantic learning, together with iis 
ostentatious display, which characterise the writings of 
many of the polemical] disputants of the time, and which 
will be noticed on future occasions. Of his personal 
appearance we must give nearly the whole, in order to 
introduce him thoroughly to our readers. Having, 
with the assistance of our engraving, once made an 
acquaintance with him and his redoubted squire, we 
can with the greater ease remark upon their in- 
tellectual qualities while pursuing their adventures or 
considering their debates :— 


“ His tawny beard was th’ equal grace 
Both of his wisdom and his face ; 
In cut and dye so like a tile, 
A sudden view it would beguile; 
The upper part thereof was whey, 
The nether orange mix’d with gray. 
This hairy meteor did denounce 
The fall of sceptres and of crowns. 
* % * & “ 


His back, or rather burthen, show’d, 
As if it stoop’d with its own load; 

* * * * * 
To poise this equally, he bore 
A paunch of the same bulk before ; 
Which still he had a special care 
To keep well cramm’d with thrifty fare ; 
As white-pot, buttermilk, and curds, 
Such as a country-house affords ; 

With other victual, which anon 

We farther shall dilate upon, 

When of his hose we come to treat, 
The cupboard where he kept his meat. 

“ His doublet was of sturdy buff, 
And tho’ not sword yet cudgel proof ; 
Whereby ’twas fitter for his use 
Who fear’d no blows but such as bruise. 

“ His breeches were of rugged woollen, 
And had been at the siege of Bullen; 

To old King Harry, so well known, 
Some writers held they were his own. 
Thro’ they were lin’d with many a piece 
And fat black puddings, proper fo 

And ings, proper food 
For warriors that delight ft blood. ‘ 
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For, as we said, he always chose 
To carry victual in his hose, 
That often tempted rats and mice 
The ammunition to surprise: 
And when he put a hand but in 
The one or t’other magazine, 
They stoutly in defence on’t stood, 
And from the wounded foe drew blood ; 
And ’till th’ were storm’d and beaten out, 
Ne’er left the fortifi'd redoubt. 
* * + « 


“ His puissant sword unto his side, 
Near his undaunted heart was tied ; 
With basket hilt, that would hold broth, 
And serve for fight and dinner both. 

In it he melted lead for bullets, 

To shoot at foes, and sometimes pullets ; 
To whom he bore so fell a grutch, 

He ne'er gave quarter t’ any such. 

The trenchant blade, Toledo trusty, 
For want of fighting was grown rusty, 
And ate into itself, for lack 

Of somebody to hew and hack. 

The peaceful scabbard, where it dwelt, 
The rancour of its edge had feli : 

For of the lower end two handful 

It had devoured, twas so manful; 
And so much scorn’d to lurk in case, 
As if it durst not show its face. 

In many desperate attempts, 

Of warrants, exigents, contempts, 

It had appear’d with courage bolder 
Than Serjeaut Bum invading shoulder. 
Oft had he ta’en possession, 

And pris’ners too, or made them run. 

“ This sword a dagger had, his page, 
That was but litile for his age : 

And therefore waited on him so, 

As dwarfs upon knights-errant do. 

It was a serviceable dudgeon, 

Either for fighting or for drudging. 
When it had stabb’d, or broke a head, 

It would scrape trenchers, or chip bread ; 
Toast cheese or bacon, tho’ it were 

To bait a mouse-trap ‘twould not care. 
*T would make clean shoes, and in the earth 
Set leeks and onions, and so forth. 

It had been ‘prentice to a brewer, 

Where this and more it did endure ; 

But left the trade, as many more 

Have lately done on the same score. 

“ In th’ holsters at his saddle-bow 

Two aged pistols he did stow, 

Among the surplus of such meat 

As in his hose he could not get. 

These would inveigle rats with th’ scent, 
To forage when the cocks were bent ; 
And sometimes catch ’em with a snap, 
As cleverly as th’ ablest trap. 

They were upon hard duty still, 

And every night stood centinel, 

To guard the magazine i’ th’ hose 
From two-legg'd and from four-legg'd foes. 

“ Thus clad and fortified, Sir Knight 
From peaceful home set forth to fight ; 
But first, with nimble active force 
He got on th’ outside of his horse, 

For having but one stirrup tied 

T’ his saddle, on the further side, 

It was so short, h’ had much ado 

To reach it with his desp’rate toe. 
And after many strains and heaves, 
He-got up to the saddle eaves ; 

From whence he vaulted into th’ seat 
With so much vigour, strength, and heat, 
That he had almost tumbled over 
With his own weight, but did recover 
By laying hold of tail and mane ; 
Which oft he used instead of rein. 

« But now we talk of mounting steed, 
Before we further do procced, 





It doth behove us to say something 
Of that which bore our valiant Bumpkin.’ 
The beast was sturdy, large, and tall, 
With mouth of meal and eyes of wall ; 
I would say eye, for h’ had but one, 
As most agree, though some say none. 
He was well stay'd, and in his gait 
Preserv'd a grave, majestic state. 
At spur or switch no more he skipf, 
Or mended , than Spaniard whipt : 
And yet so fiery, he ee bound 
As if he griev’d to touch the ground : 
That Ceesar’s horse, who, as fame goes, 
Had corns upon his feet and toes, 
Was not by half so tender hoof'd, 
Nor trod upon the ground so soft. 
But as that beast would kneel and stoop 
(Some write) to take his rider up, 
So Hudibras his (‘tis well known) 
Would often do to set him down. 
We shall not need to say what lack 
Of leather was upon his back ; 
For that was hidden under pad, 
And breech of knight, gall’d full as bad. 
His strutting ribs on both sides show'd 
Like furrows he himself had plough'd ; 
For underneath the skirt of pannel, 
*Twixt every two there was a channel. 
His draggling tail hung in the dirt, 
Which on his rider he would flirt, 
Still as his tender side he prick’d 
With arm'd heel, or with unarm’d kick'd ; 
For Hudibras wore but one spur. 

* * * x 

“ A squire he had whose name was Ralph, 
That in th’ adventure went his half, 
Though writers, for more stately tone, 
Do call him Ralpho, ‘tis all one : 
And when we can with metre safe, 
We'll call him so; if not, plain Ralph ; 
(For rhyme the rudder is of verses, 


With which, like ships, they steer their courses). 


An equal stock of wit and valour 

He had laid in; by birth a tailor. 

The mighty Tyrian queen, that gain’d 
With subtle shreds a tract of Jand, 

Did leave it with a castle fair 

To his great ancestor, her heir: 

From him descended cross-legged knights, 
Fam’d for their faith, and warlike fights 
Against the bloody cannibal, 

Whom they destroy’d, both great and small. 
This sturdy squire, he had, as well 

As the. bold Trojan knight, seen hell, 
Not with a counterfeited pass 

Of golden bough, but true gold lace. 
His knowledge was not far behind 

The knight’s, but of another kind, 

And he another way came by ’t; 

Some call it gifts, and some new light: 
A liberal art that costs no pains 

Of study, industry, or brains. 

His wit was sent him for a token, 

But in the carriage crack’d and broken, 
Like commendation ninepence, crook’d, 
With—o and from my love, it look’d.”, 
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Practical Philosophy in a small way.—Many persons may have 
noticed the great rapidity with which the sacks of malt are raised 
to the tops of the lofty London brewhouses, and may, without 
knowing wherefore, have observed that they shoot upwards like 
an arrow, notwithstanding that being drawn from various parts 
of the waggon, they raust often start with a tendency to swing 
This, and all other causes of irregular movement or vi- 
bration, are counteracted by the man in the cart, who gives the 
sack a slight twirl as it leaves his hand, which rifles it as effec- 
tually as if it were discharged from a twisted barrel. This is, 
perhaps, as pretty an example of science applied to humble mat- 
ters as will easily be met with.— Gardener's Chronicle. 
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{Remains of Caligula’s Lighthouse.) 


ROMAN LIGHTHOUSE AT BOULOGNE. 


Bovtoene is now perhaps the town in France best 
known to Englishmen, not even excepting Paris. The 
facility of intercourse between it and our own shores 
carries to it so large a number of visitors, that a notice 
of the more remarkable objects of interest it contains 
cannot but be acceptable. In Number 426 we gave an 
account of the Museum, and in Number 612 a notice of 
the Napoleon Column; but there is yet one circum- 
stance in its ancient history, namely, that of its having 
been, more than a thousand years since, the chief port 
for the embarkation of the Romans during their 
intercourse with our island,and one of the principal 
places with which the commerce of that period was 
carried on, that is curious from its showing the 
similarity of ils relation to our own country at so re- 
mote a period. In order to ensure as much safety 
as was practicable in their intercourse, the Romans 
constructed lighthouses at different points. 

“When the poor fishermen of Rutupie (Rich- 
borough),” says the author of ‘Old England,’ “steered 
his oyster-laden bark to Gesoriacum (Boulogne), the 
pharos of Dover lent its light to make his path across 
the Channel less perilous and lonely. At Boulogne 
there was a corresponding lighthouse of Roman work ; 
an octagonal tower, with twelve stages or floors, rising 
to the height of one hundred and twenty-five feet. 
This tower is said to have been the work of Caligula: 
it once stood a bowshot from the sea; but in the 
course of sixteen centuries the cliff was undermined, 
and it fell in 1644. The pharos of Dover has had a 
somewhat longer date, from the nature of its position. 
No reverence for the past has assisted to preserve what 
remains of one of the most interesting memorial. of 
that dominion which had such important influences in 
the civilization of England.” The completeness of the 
destruction may be judged of from the view given, 
though the incontestable evidences of its former ex- 
istence and strength yet remain in the massive ruins. 

Boulogne was a place of great antiquity: it was in 





the country of the Morini, a tribe of the Belge, and 
was known to the Romans by the name of Gesoriacum, 
according to the testimony of Mela, a geographer who 
flourished in the time of the emperor Claudius. The 
manner in which Mela speaks of it implies that it was 
of Gallic origin ; and it was in hig time the place of 
greatest note on that coast. Some writers, and among 
them Montfaucon, Cluverius, Sanson, and Le Quien, 
have endeavoured to show that Boulogne was also the 
Portus Itius, from which Julius Caesar embarked for 
Britain in his first (according to Strabo)and second 
expeditions to that island; but their opinion is re- 
jected by D’Anville, who agrees with Du Cange, and 
with our own antiquary Camden, in fixing the Portus 
Itius at Witsand or Wissan, a small town near Cap de 
Griz Nez. Gesoriacum became, under the Romans, 
the chief port of embarkation for Britain: here, D’An- 
ville thinks, was the tower erected by Caligula, when 
he marched to the coast of Gaul in order to invade 
Britain; and the emperor Claudius, according to 
Suetonius, embarked here for that island. The port in 
Britain with which a communication was chiefly main- 
tained was Rutupi#, now Richborough, near Sand- 
wich. About the time of the emperor Constantine, the 
name of Bononia was substituted for that of Gesoria- 
cum, and the latter is not used by Ammianus Marcel- 
linus, Eutropius, and other writers of a later period. 
In the Notitia Provinciarum Galliarum, subjoined to 
the Itinerary of Antoninus, mention is made of th- 
Civitas Bononensium as distinct from the Civitas Mo- 
rinorum, which indicates that the country of the 
Morini had been divided between two communities, of 
one of which Bononia was the capital. 

When, in the latter part of the third century, Carau- 
sius was proclaimed emperor by the legions in Britain, 
he possessed himself of Bononia, which appears to have 
been one of the Roman naval stations, for Carausius, 
before his revolt, had been directed to fit out from it a 
fleet to clear the sea of pirates. This town was in con- 

uence besieged by the Cesar Constantius Chlorus, 
father of Constantine the Great. The siege, which 
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ended in the capture of the town, was the occasion of 
serious detriment to it. In the fifth century Bononia 
is said to have been unsuccessfully attacked by Attila, 
king of the Huns; and in the ninth century it was Jaid 
waste by the Northmen, who landed just by. From 
the discovery of a ring to which the cables of vessels 
were fastened, it is thought that the sea flowed up as 
far as the present upper town of Boulogne, in which 
case Gesoriacum must have been at the bottom of a 
small bay 

Several Roman antiquities have been discovered at 
Boulogne ; among these are medals and tombs. During 
1823, 1826, and 1827, several tombs were discovered. 
Those discovered in 1823 were close to the sea; thuse 
discovered in 1826 and 1827 were a little out of the 
town, on the right of the road to Paris. The coffins in 
these Jast-mentioned tombs were ranged in regular 
order, and the bones (some of which bore the marks of 
deep wounds) were in good preservation. Several 
wells, a Roman road, and the foundations of what was 
considered to be a votive altar, were discovered at the 
same place; also many vases of different forms, and a 
great number of nbdale Similar discoveries had been 
made before. On a cliff near the entrance of the port 
there stood a tower, of which the remains are repre- 
sented in the cut at the head of our article, from a 
sketch recently taken, which tower D’Anville con- 
siders to be one built by Caligula, as mentioned above. 
It was an octagon, and each side is said to have been 
about twenty-four or twenty-five French (equal to 
twenty-five and a half or twenty-six and a half Eng- 
lish) feet (at the base, we presume), and it rose to the 
height of one hundred and twenty-five feet. It had 
twelve stages or floors, and the diameter of the tower 


‘appears to have diminished three feet at each stage, so 


as to form so many external galleries of a foot and a 
half in width, going all round the tower. On the top 
of the tower lights were placed, so that it served as a 
lighthouse to vessels navigating the Channel. The 
tower was built in a manner somewhat similar to that 
of the Palais des Thermes, a Roman edifice at Paris. 
It is built with iron grey-stone, three tiers together, 
succeeded by a double tier of a yellow stone of a 
softer texture, and on this a double tier of very hard 
and red bricks. At the time of its erection it stood 
more than a bowshot from the sea, but the cliff was so 
much excavated by the waves, and fell in so far, that 
the tower was at last undermined and overthrown in 
the year 1644. It had been repaired by Charlemagne 
in the early part of the ninth century; and when the 
English were in ion of Boulogne they sur- 
rounded this tower with a wall and towers, so as to 
convert it into a donjon, or keep of a fortress. These 
walls and towers shared the fate of the original Roman 
work in being overthrown by the advance of the sea. 
The tower was named in the middle ages Turris ordans 
(supposed to be a corruption of ardens, burning) or 
ordensis ; and is still spoken of as the Tour d’Ordre. 
There were in the middle of the Jast century some 
ruins of the Roman walls, built of the same materials 
as the above-mentioned towers. 





ON THE PRODUCTION OF SOUND UNDER 
WATER. 


Experiments of a remarkable kind have at different 
times been made on the power of water to transmit 
sound, and on the comparison between it and the air 
as a medium for sound. Under ordinary circum- 
stances, we know but very little of the conveyance of 
sound under water ; our sound-producing instruments 
and our auditory apparatus being equally exposed to 
the open air. it would perhaps excite surprise in 
many to be told that sound can not only be conveyed 





under water, but that it travels faster in that medium 
than in air; yet such is the case. 

The * Philosophical Transactions’ contain many ac- 
counts of experiments made with a view to determine 
the action of water in this respect. Mr. Anderson, 
about ninety years ago, tried in the first case how far 
persons under water could hear sounds produced in 
the air; and in the next place, whether persons above 
water could hear sounds produced im the water. He 
caused three people to dive at once into water, and 
remain for a few seconds about two feet below the 
surface ; he then spoke to them as loud as he was able, 
and on their coming up they said they had heard him, 
but that his voice eended very low. He then caused 
them to dive to a depth of twelve feet below the 
surface, and fired a gun immediately above the water ; 
on coming up, they said they had heard it, but that the 
sound was exceedingly faint. The converse of many 
of these experiments was next tried. A diver con- 
trived to “‘ halloo” under water, and produced a sound 
which was heard faintly above. 

The Abbé Nollet descended to various depths be- 
neath the water, for the pu of determining 
whether he could hear the sound of a bell rung above 
water; the sound was faint, but always audible to him. 
Franklin, on one occasion, plunged his head below 
water, and caused a person to strike two stones to- 
gether beneath the surface ; at more than half a mile 
distance he heard the blows distinctly. 

In the year 1826 this subject was experimentally 
tested in a remarkable manner on the Lake of Geneva, 
by M. Colladon. One point which he wished to de- 
termine was, the duration and quality of sound in 
water. He found that the come of a bell struck 
under water, and heard at some distance, had no 
resemblance to that of a bell struck in the open air. 
Instead of a prolonged sound, there is heard under 
water a short and sharp noise, which M. Colladon 
says he can compare to nothing better than to that of 
two knife-blades struck against each other; and on 
retiring from the bell, the sound always preserves this 
character, diminishing only in intensity. 

M. Colladon provided a curious kind of apparatus 
for making these investigations. It consisted of a thin 
tin cylinder about eight or nine feet long, and eight 
inches in diameter, closed at one end and open at the 
other. This was plunged into the water, leaving the 
open end above the surface; and the ear, applied to 
this end, could hear any sonorous effects which might 
be the object of examination. With such a contri- 
vance, M. Colladon, applying his ear to the open end 
of the tube, while the closed end was immersed in the 
water of the lake of Geneva, could hear the sound of 
a bell struck under water, when the bell was so far 
distant as two thousand, six thousand, and in one 
instance, fourteen thousand metres (about nine miles). 
This latter distance was across the whole breadth of 
the lake, from Rolle to Thonon. The spot was par- 
ticularly well caleulated for such an experiment, the 
water being very deep, without a trace of any current, 
and of the most transparent purity. The signals were 
made by the inflammation of gunpowder, which bein 
performed by the same blow of the hammer by whic 
the bell was struck, all loss of time was effectually 
avoided. The lapse of time, in those experiments 
whose object was to determine the velocity of sound in 
water, was reckoned by a quarter-second stop-watch, 
and was computed from the appearance of the flash to 
the arrival of the sound. 

M. Colladon found that the power of hearing sounds 
produced in the water, when the head of the listener 
was out of the water, and no tube employed, depended 
greatly on whether he was nearly over the spot where 
the bell was placed. At a distance of two hundred 
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metres he beard the bell very distinctly, while at four 
or five hundred metres distance he could not hear the 
slightest sound, even when the ear was almost close to 
the water. When, on the contrary, the head was im- 
mersed for a few seconds beneath the water, or the 
hearing-tube was employed, the sound could be heard 
distinctly at from ten to twenty times this distance. 
The employment of the tube had a remarkable effect 
in bringing the sound to the ear of the experimenter. 
M. Colladon remarks :—*‘ The agitation produced by 
the waves does not alter the duration nor the velocity 
of sound, when a tube is used for hearing. The last 
of the three experiments mentioned above (7. e. two 
thousand, six thousand, and fourteen thousand metres) 
was made in stormy weather. The wind, which at 
first was weak, increased to such a degree, that several 
anchors were necessary to hold the vessel. Notwith- 
standing the noise of the waves, I could still distinguish 
pretty well the sound of each stroke, and the duration 
of its transmission was not altered.” 

To ascertain the effect of screens or obstacles on the 
intensity of the sound, M. Colladon chose two stations, 
at no great distance apart, and so situated that the 
straight line which joined them grazed the extremity 
of a thick wall which rose above the level of the water. 
He then caused a bell to be struck regularly, in the 
water, with strokes of equal intensity ; and on listening 
to the sound with the tube alternately on either side 
of the line which grazed the extremity of the wall, he 
found that there was a marked difference in intensity, 
according as this extremity was or was not interposed 
between the bell and the tube—the screen sensibly 
diminishing the intensity of the sound. 

Several years afterwards, viz. in 1837, Professor 
Bonnycastle, of the United States, performed some 
experiments, at the instance of the American Govern- 
ment, in furtherance of the inquiry into the trans- 
mission. of sound in water. The American Govern- 
ment placed at his disposal the brig ‘ Washington,’ in 
which he prosecuted his inquiries. He provided a 
small petard (a species of small cannon), about five 
inches long by two and a half in diameter, with ad- 
justments suitable for discharging it under water. As 
a sound-receiver, he provided a tube of tinned iron, 
eight feet long by an inch and a quarter in diameter, 
terminated at one extremity by a trumpet-shaped 
mouth twenty inches in diameter. He also had a 
cylindrical tube, similar to that employed by Colladon, 
closed at one end, and capable of being immersed to 
half its length in the water. He provided likewise a 
very delicate chronometer or time-measurer, capable 
of measuring fractional parts of a second of time. The 
ship's bell was removed from its place, and adjusted 
so as to be rung under waiter. 

With these instruments Mr. Bonnycastle sought to 
determine how far distant a sound couid be heard, 
when poenee under water, and listened to with the 
aid of either of the two tubes. He found that the 
trumpet-shaped tube, being open at both ends, ad- 
mitted water into its interior, which effectuall 
interfered with the success of the experiments. Wit 
the cylindrical tube, he heard the sound of the bell at 
a distance of a quarter of a mile, but at the distance 
of a mile the sound was wholly inaudible, thus present- 
ing a marked contrast to the results obtained by M. 
Colladon ; a contrast due, probably, to the existence of 
a current in the one case, but not in the other. He 
then modified the trumpet-shaped instrument, so that 
the mouth should be at right angles with the stem, and 
thus directed towards the bell; and he also covered 
the mouth with thin metallic plate. These alterations 
being made, he found that the trumpet-tube conveyed 
the sound much more distinctly than the cylindrical, 
the difference being more and more marked as 
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the distance was increased. The results, however, 
were not on the whole so satisfactory as those of M. 
Colladon. 

Mr. Bonnycastle then entered upon the experiments 
which were the main objects of his attention, and for 
which the American Government had thought fitting 
to assist him. These were, to determine whether the 
depth of the sea could be found by the echo of a sound 
from its sandy bottom. It is known that in the open 
air the interval which elapses between the production 
of a sound and the return of its echo depends exactly 
on the distance of the echoing surface, and these quan- 
tities have been determined with very great exactness : 
thus, if a sound is echoed from a wall, and returns to 
the sound-producing instrument exactly one second 
after it was produced, then the wall is known to be 
about five hundred and sixty-five feet distant. It was 
an analogous mode of calculation which Mr. Bonny- 
castle sought to obtain in the sea. The ship was 
moored at a considerable distance from the land ; the 
hearing tube was placed vertically in the water; the 
petard was lowered ; and the observers prepared them- 
selves to listen for the echo. When the petard was 
fired, two distinct blows were heard, at an interval of 
about one-third of a second apart; the two shocks 
were also heard at the ship, and at the same interval 
apart. Ifthe one was the echo of the other, then the 
echoing surface must have been about one hundred 
and sixty fathoms distant; whereas on sounding, the 
bottom was found at five hundred and fifty fathoms. 
On the following day the experiment was repeated 
very close to the shore, when the interval of one-third 
of a second was stil] perceived between the shocks: 
this showed that the second could not have been an 
echo of the first from the bottom of the sea; and Mr. 
Bonnycastle considers that he has failed in his object, 
at least so far as present modes of experiment are 
concerned, 

Still more recently, M. Colladon has stated that he 
has renewed his experiments, with a view to follow out 
the attempts made by Mr. Bonnycastle. In a letter to 
M. Arago, a year or two ago, he gives several new 
results which he had obtained by his opparainn which 
led him strongly to think that a useful mode of main- 
taining correspondence by submarine transmission of 
sound may oue day come into use. On one occasion, 
M. Colladon had placed at his disposal a bell belong- 
ing to one of the churches at Geneva, weighing five 
hundred kilogrammes (eleven hundred pounds). 
This bell was suspended to an apparatus placed on a 
vessel, by means of which it was easy to sink the bell 
in the water and draw it up again. It was sunk to the 
depth of three metres (about ten feet), in a place 
where the water was about fifteen metres deep; and 
to strike the bell he used a hammer weighing ten kilo- 
grammes, fixed to a long iron handle, the upper part 
of which was above the water and was bent at right 
angles. With this apparatus he made many experi- 
ments, and found that he could hear the sound of the 
bell under water distinctly at a distance of thirty-five 
thousand metres (considerably above twenty miles). 
M. Colladon states that the noise of a chain moving 
under water is so distinctly perceptible, that it may be 
known when a vessel, three thousand or four thousand 
metres distant, raises her anchor ; and he hints that 
this may be found advantageous in time of war. 

Should the transmission of sound under water be 
hereafter applied toa useful purpose, it will be owing 
mainly to the circumstance that the intensity of sound 
dies away less rapidly in water than on land. The 
possibility of applying this method to the determination 
of the depth of the sea, seems to be a problem yet to be 
solved; for the experiments hitherto made have not 
afforded satisfactory results. 
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THE GLACIERS OF THE ALPS. 


Wirnrn the last few years the subject of Glaciers has 
engaged the attention of scientific men to a very 
marked degree. The principal appearances presented 
by these vast masses 0 ice among the Alps, as well as 
certain facts concerning their movements and the 
effects which they produce, have been long familiar to 
scientific travellers in Switzerland. But M. Agassiz 
of Neuchatel having broached a theory of a very bold 
and original kind, to account for their formation, a 
new zest has been given to the subject, and expeditions 
are now made every summer from all the countries in 
Europe to the Alps, by persons desirous of testing the 
new views by actual observation. How some of these 
tourists fare while on these expeditions, we briefly 
noticed in a recent number (747). We shall now en- 
deavour, without hazarding any opinion whatever as 
to the soundness or unsoundness of M. Agassiz’s theory, 
to state the broad features of the subject so far as we 
can in a popular form. 

Saussure, one of the most successful of Alpine tra- 
vellers, gives an imaginary bird’s-eye view of part of 
that range as a means of showing the nature and po- 
sition of the glaciers. He says that, if a spectator 
could be imagined at such a height as to embrace 
within his view a large group of the Alps, he would 
see a mass of mountains intersected by numerous val- 
leys, and composed of several parallel chains, the 
highest in the middle, and the others decreasing gra- 
dually as they recede. The central and highest chain 
would appear to him bristled with craggy rocks, co- 
vered throughout the year with snow and ice in all 
those places that are not absolutely vertical; but on 
both sides of the chain he would see deep and verdant 
valleys, well watered and covered with villages. When 
he Jooked more in detail, he would see that the central 
range is composed of lofty peaks and smaller chains, 
covered with snow on their tops, but having all their 
slopes that are not very much inclined covered with 
ice, while the intervals between them form elevated 
valleys filled with immense masses of ice, extending 
down into the deep and inhabited valleys which bor- 
der on the great chain. The chain nearest to the centre 
would present to the observer similar appearances, but 
on a more limited scale, beyond which he would see 
very little more snow or ice. 

he masses of ice here alluded to are the glaciers. 
They occupy two different positions: in one case they 
are on the sloping sides of lofty mountains ; and in the 
other they occupy the depressions of elevated valleys. 
Of these glaciers there have been reckoned about four 
hundred between Mont Blanc and the Tyrol ; and they 
vary in size from three to fifteen miles in length, from 
one to three miles in breadth, and from one hundred 
to six hundred feet in depth or thickness. The surface 
of these glaciers is very unequal. Sometimes, when 
the ground on which they lie is but slightly inclined, 
the surface of the glaciers, though rough and granu- 
lated, is tolerably even, presenting but few crevices; 
but if the bed be inclined so much as thirty or forty 
degrees, the ice breaks into fragments, and these frag- 
ments get displaced and heaped together in the most 
fantastic form, having among and between them 
chasms of a hundred feet or more in depth. In some 
instances the surface of the glacier is purely white; 
but this only occurs in the upper valleys, where few 
rocky fragments can fall into it. In the lower valleys, 
and on the gently sloping sides of mountains, the gla- 
cler is generally covered with large blocks of stone, or 
with mud and sand resulting from the abrasion of those 
blocks. The overlying stones give rise to very fan- 
tastic appearances. 

During all parts of the year in a greater or less de- 
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gree, but especially in summer, there are torrents of 
water flowing out from beneath the glaciers, occasioned 
by the partial melting of the ice, either by solar heat 
or by the internal heat of the earth. These streams 
give origin to the Rhine, the Rhdéne, the Danube, the 
Po, and many other important rivers; and in their 

rogress through the body of the ice, they scoop out 
arge and lofty caverns, which often present very re- 
markable and picturesque appearances. - 

The glaciers descend slowly alittle every year, vary- 
ing in distance according to the declivity of the ground 
and the warmth of the season. The ice appears to ad- 
here pretty closely to the sides and bottoms of the val- 
leys during winter ; but when the warmth of summer 
heats the soil all around, and thaws the ice at its sur- 
face and edges, the liberation of the glacier ensues, 
aided by the action of the currents flowing beneath, 
and by the friction of masses of ice and of stone. It 
vften happens that the vast field of ice slips down very 
slowly tat it comes quite close to the green cultivated 
patches of ground attached to the cottages of the pea- 
sants. In the valley of Chamouni, Ebel found that the 
glaciers advance about fourteen feet in a year ; in that of 
Grindelwald the glaciers move rather faster, being at 
the rate of twenty-five feet in the year. Besides this 
descent, it is found that the glaciers are subject to other 
minute changes. If the glaciers are observed for a 
few years in succession, it is found that they recede 
occasionally in position, so as to keep a kind of balance 
in position for a long period. 

One of the most remarkable points connected with 
the glaciers is the existence of ranges of stones in cer- 
tain definite positions with respect to their length. Along 
the edges of some of the glaciers, where they spring 
from or adjoin the rocky soil, are masses of stones ac- 
cumulated in the form of long parapets, walls, or 
dykes, to which the name of moraines is applied. Some 
glaciers have a moraine on each side, some have a mo- 
raine on one side only, while others are without them. 
These moraines sometimes attain a height of more than 
a hundred feet. Not only in the glaciers themselves, 
but in various other parts of the high mountain-valleys 
these moraines, or vast walls of loose stones, are found. 
Besides the moraines at the margins, there are long 
and high ridges formed of fragments of rocks, boulders, 
sand, and earth, on the middle of the glaciers, and 
at a considerable distance from the margins, but 
parallel to them. In some cases these ridges are 
thirty or forty feet in height, and several of them oc- 
cur on one glacier. 

These being some of the chief features presented by 
the Alpine glaciers, we may now notice the customary 
mode of explaining them, previous to the publication 
of M. Agassiz’s opinions. 

On many of the Alpine elevations snow falls for the 
greater part of the year. This snow accumuiates in 
immense masses, which are precipitated in the form 
of avalanches from the ridges into the upper valleys. 
By spring-time these masses have become heaped up 
into an enormous aggregate; and during the summer 
the heat of the sun melts a good deal of the snow, 
and produces streams and torrents which form the 
sources of considerable rivers ; but as the mass is more 
than can become wholly melted, the remainder is 
frozen into the icy field which we call a glacier. The 
nature of this ice is very different from that of the 
compact and transparent ice of ponds and lakes; for 
the rains which occasionally fall, and the water result- 
ing from the partial melting of the snow during the 
summer, percolate the mass, and, while confined par- 
tially within it, become frozen in the ensuing winter. 
The water, in filtering through the mass, being unable 
to expel all the air lodged in the interstices, this air. 
together with that which is freed during the subsequent 
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congelation, collects into bubbles of various forms and 
sizes, and destroys the transparency and cohesiveness 
of the ice. 

The descent of the glaciers has been thus explained : 
—During the winter, when the half-snowy, half-ic 
gacer becomes hardened and fixed to the ground, 
resh accumulations of snow are formed at its upper 
extremity, derived from all the mountain-peaks in the 
vicinity ; and this mass, which increases enormously 
by the spring, pressing on the upper part of the 
paces, orces it irresistioly downwards into the val- 
e Sometimes this descent, though slow, is so 
forcible, that the glacier has been carried not only into 
a valley, but quite across it, and has even ascended 
some distance on the opposite side. 

The formation of the moraines is thus explained :— 
When the rocks bordering the glaciers are themselves 
bare of snow or ice, in consequence of the rapidity of 
the slope, and ate stratified, they are easily disin- 
tegr by the alternate action of wet and frost, heat 
and cold, and the fragments thus detached roll down 
to the side edges of the glacier, where the greater part 
are stopped, while some isolated blocks are urged 
further towards the middle. The general inclination 
of the glacier and its downward motion are the means 
of collecting a quantity of these fragments at the 
lower edge of the glacier, so that in some cases the 
whole glacier is surrounded by a moraine. The 
parallel ridges of stones on the glacier itself have been 
accounted for thus :—The glacier, slipping down gra- 
dually upon the inclined bed of the valley, recedes from 
the sides, carrying pet of the lateral moraine along 
with and upon it. is retreat always leaves a con- 
siderable space, particularly in the wider valleys, be- 
tween the foot of the mountains and the edge of the 
glaciers, which space during the succeeding winter 
becomes filled up with fr snow, which becomes 
again converted into ice, and on which a new moraine 
is collected. This recedes like the first, and so on, 
whereby the surface of the glacier becomes covered 
with parallel ridges of stones. 

M. Agassiz, as a means of explaining these and a 
great many other phenomena observable in mountain 
valleys, directs attention back to a remote period when, 


as he supposes, a large part of what is now posse e 
the 


was one sheet of ice; and he then conjectures that 
present Alpine glaciers are merely the remains of 
that ice. In many parts of Europe there are rocks 
exhibiting singular furrows in their surfaces in a 
rallel direction, and other rocks whose surfaces have 
n polished by some kind of friction. No circum- 
stances at present observable seem to afford an ex- 
lanation of these effects, and therefore some writers 
ive referred them to some sort of current acting at a 
former period; but M. Agassiz thinks that, whether 
occurring in the Alps, in France, in Scotland, or in 
Sweden (for they have been observed in all these 
places), these furrows and abrasions have been occa- 
sioned by the movement of ice at some remote 
riod. 
PM. Agassiz assumes, as the basis of his views, that 
at one time the polar ice extended as far towards the 
equator in the north as it now does in the south hemi- 
sphere; and thinks that all the effects connected with 
laciers, &c. may be deduced from such a state of 
ings. There isa belt of stones running across the 
centre of Russia at about 50° lat.; and many persons 
have supposed that these must have been brought there 
by a current or flood of some kind frem the north. 
But M. iz thinks they once marked the southern 
margin of ap immense glacier or sea of ice, extending 
thence northward. There is another belt of stones 
farther north ; and these, he thinks, formed the glacier- 
limit at a later period, when the hemisphere was be- 
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coming warmer and the ice receding farther towards 
the pole. 

In Switzerland, at a height of nine thousand feet 
among the Alps, there is a kind of boundary or limit, 
below which there are repeated instances of moraines 
or ridges of loose stones, grooved and scratched rocks, 
and polished rocks; whereas above this boundary the 

aks do not exhibit these appearances. M. Agassiz 

ence concludes that this height marked the upper 
level of the ocean of ice which once filled all the val- 
leys of the Alps, and that this ice, having upon it, and 
beside it, and beneath it, fragments of rock, and melt- 
ing as the hemisphere became warmer, furrowed, 
scratched, and polished the surfaces of the rocks which 
it met with in the descent, the ice itself sometimes 
producing the mechanical effect, and at other times 
the stones which it bore along with it. According to 
the nature of the rock which composed the valiey and 
the flanks of the mountain, so would it be acted on 
more or less by this kind of friction. 

There are immense blocks of stone on and among 
the Jura mountains of Savoy, placed at such an eleva- 
tion as has puzzied geologisis to explain how they got 
there. M. Agassiz assumes that when the whole 
Alpine district, except the higher peaks, was enveloped 
in ice, fragments of rock became broken off from 
these peaks, and falling upon the ice, were by it trans- 
ported, in proportion as it melted or gave way, to con- 
siderable distances, where they obtained lodgment on 
solid ground in various positions. There are in Scot- 

some curious parallel terraces on either side of 
two or three glens near the Caledonian Canal, the 
terraces being strictly on a level, and following the 
windings of the glen with great uniformity. These 
terraces have obtained the name of the “ parallel roads 
of Glenroy.” Some have thought that in early times 
these were roads artificially formed; in later times it 
has been supposed that they are the sedimentary de- 
posits on the banks of what were once lakes; but the 
“ glacial theory” of M. Agassiz has recently been 
brought to bear upon them, and it is supposed that 
these valleys were once filled with ice, the parallel 
roads being consequences of the descent of the glaciers 
at a later period, when the ice was about to dis- 


ar. 
0 follow out the details of this remarkable theory 
is not our object: but as the “glacial theory” is now 
becoming a matter of prominent interest in scientific 
works, and as men of science have to a certain extent 
divided themselves into ‘glacialists’ and ‘ non-gla- 
cialists,’ according as they do or do not agree in 
opinion with M. Agassiz, we have thought it right to 
give a slight idea of what the term means, and what 
is the subject under consideration. Jt will be con- 
venient, then, for those who may meet with discus- 
sions on the subject, to bear in mind thet the “glacial 
theory” supposes a time to have existed when many of 
the countries of Europe were enveloped in ice nearly 
to the tops of the highest mountains; that this ice 
meited as the northern hemisphere gradually became 
warmer ; that fragments of rock became transported 
by the ice to great distances; that the ice and the 
fragments furrowed, scratched, or smoothed the rocks 
over which they passed ; that all the lower valleys and 
plains have become so warm that the ice has dis- 
appeared from them; that the higher valleys and the 
sides of mountains in the Alps stil] exhibit remnants 
of this ice in the form of glaciers; and that the 
boulders a’)? other masses of stone observable in par- 
ticular situations have been brought thither while ice 
was yet in or near those parts. 
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